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TNT THE CLAIMS 

Please cancel claims 2, 3, 4> and 14, amend claims 1, 5, 7, 15, and 19 and add new claims 23- 
26 a$ follows: 

1. (CURRENTTLY AMENDED) A direct radiating array (DRA), comprising: 

a plurality of elements, collectively defining a DRA main lobe nearest a DRA boresight and a 
set of grating lobes nearest the DRA main lobe[[J]j 

wherein each of the grating lobes in the set of grating lobes is angularly displaced from die 
tn*m lobe by a grating lobe angle that varies asymmetrically about the DRA main lobe[[.]]i 

wherein the plu rality of elements comprises: 

a first row of elements extending in a first direction, each elem ent of the first row of 
elernerjtsJs spaced apart from an adjacent clement in the first row of e lements by a distance V\ and 

a second row of elements, parallel to the first row of elements, the seco nd row of 
elements offset from the first row of elements in the first direction by a stagg er distance S r each 
element of the second row of elements is spaced apart from an adjacent elem ent of the second row 
of elements by the distance V. and the second row of elements is spatially displaced from the fTrsj 
row of elements in a direction perpendicular to the first direction by a distance H\ and 

wherein the stagger distance S V, 

2. (CANCELED) 

3. (CANCELED) 

4. (CANCELED) 

5. (CURRENTLY AMENDED) The apparatus of claim [[4]] 1 , wherein: 
iY = K;and 

S = 0A5V . 
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6. (ORIGINAL) The apparatus of claim 5, wherein H = V = 3.752 , wherein X is a 
wavelength of a signal emanating from the DRA. 

7. (CURRENTLY AMENDED) The apparatus of claim [[4]] 1 wherein: 

the fkst direction is tilted from a North direction by a tilt angle between 0 and 90 degrees. 

8. (ORIGINAL) The apparatus of claim 7, wherein: 
me tilt angle is approximately equal to 14 degrees; 

9. (PREVIOUSLY PRESENTED) The apparatus of claim 8, wherein: 
H = K;and 

5 = 0.496 V. 

10. (ORIGINAL) The apparatus of claim 9, wherein H -V ~ 3.892 , wherein X is a 
wavelength of a signal emanating from the DRA. 

11. (ORIGINAL) The apparatus of claim 7, wherein: 
the tilt angle is approximately equal to 6 degrees; and 

H . 
— *I. 

V 

H 

1 2. (ORIGINAL) The apparatus of claim 1 1 s wherein — si. 525. 

13. (ORIGINAL) Hie apparatus of claim 12, wherein V = 3.54A , wherein X is a 
wavelength of a signal emanating from the DRA. 

14. (CANCELED) 

15. (CURRENTLY AMENDED) The apparatus of claim 1, wherein the plurality of 
clcmenta comprise s: 
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a fim row o£ - clcmcnt3 extending ia a firat direc Eteftj 

a gecond - fiow ^ of elements, parallel to the firot iqw of - glcincntsj 

the plurality of elements fartb.gr comprises a third row of elements, parallel to die first row 
of elements and the second row of elements; 

wherein the second row of elements is disposed between the first row of elements and the 
third row of elements; and 

wherein the second row of elements is offset from the first row of elements in the first 
direction and the third row of elements is offset from die first row of elements in the first direction 
by a stagger distance S that varies as a non-linear function of a distance from the first row of 
elements extending in a second direction perpendicular to the first direction. 

16. (ORIGINAL) The apparatus of claim 15, wherein the distance from the first row of 
elements is D and the function is proportional to D% 

17, (ORIGINAL) The apparatus of claim 15, wherein: 

the first direction is tilted from a North direction by a tilt angle. 
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18. (ORIGINAL) The apparatus of claim 17, wherein: 

each element of the first row of elements is spaced apart from an adjacent element in the 
first row of elements by a distance V\ 

each element of the second row of elements is spaced apart ficom an adjacent element of the 
second row of elements by the distance V; 

the second row of elements is spatially displaced from the first row of elements in die 
second direction by a distance H; 

each element of the third row of elements is spaced apart from an adjacent element in the 
third row of elements by the distance V 7 and the third row of elements is spatially displaced from 
the second row of elements in the second direction by the distance H; 

the tilt angle is approximately 6 degrees; and 

H = 5 AX and V = 3.54A , wherein X is a wavelength of a signal emanating from the DRA. 

19. (CURRENTLY AMENDED) A method of defining a direct radiating array (DRA), 

comprising the steps o£ 

defining a first row of elements extending in a first direction, each element of the first row of 
elements being spaced apart from an adjacent element in the first row of elements by a distance V; 
and 

defining a second row of elements parallel to the first row of elements, each element of the 
second row of elements being spaced apart from an adjacent element of die second row of elements 
by die distance V, and die second tow of elements spatially displaced from the first tow of elements 
in a direction perpendicular to the first direction by a distance H; 

wherein the second row of elements is offset from the first row of elements in the first 
direction by a stagger distance S such that S/Viq - bciween aero and one St* Vi K 

20. (ORIGINAL) The method of claim 19, further comprising the steps of: 
selecting a direction of a DRA main lobe; and 

computing H, V, and S from a relationship between the angular position of a plurality of 
grating lobes and the parameters H t V a S, and a wavelength k of a signal emitted by the DRA. 
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21 . (ORIGINAL) The method of claim 20, wherein the step of computing H, V, and S 
from a relationship between the angular position of a plurality of grating lobes and the parameters 
H, V, S, and a wavelength X of a signal emitted by the DRA comprises the steps of: 

defining a triangle formed by a centroid of a fast element in the first row of elements, a 
centroid of a second element in the first row of elements adjacent the first element, and a centroid 
Of a third element in the second row of elements, the third element adjacent the first element in the 
first row of elements and the second element in the first row of elements; 

scaling the triangle by a scale factor C — — — ; and 

(y*H) 

determining the angular position of the grating lobes from the vertices of the scaled triangle. 

22. (ORIGINAL) The method of claim 21, further comprising the step of rotating the 
scaled triangle by 90 degrees relative to the triangle. 

23. (NEW) A direct radiating array (DRA), comprising: 

a pluraEty of elements, collectively defining a DRA main lobe nearest a DRA boresight and a 
set of grating lobes nearest the DRA main lobe, the plurality of elements comprising: 
a first row of elements extending in a first direction; 
a second row of elements, parallel to the first row of elements; 
a third row of elements, parallel co the first row of elements and the second row of 

elements; 

wherein the second row of elements is disposed between the first row of elements and the 
third row of elements; 

wherein the second row of elements is offset from the first tow of elements in the first 
direction and the third row of elements is offset from the first row of elements in the first direction 
by a stagger distance S that varies as a non-linear function of a distance from the first row of 
elements extending in a second direction perpendicular to the first direction; and 

wherein each of the grating lobes in the set of grating lobes is angularly displaced from the 
main lobe by a grating lobe angle that varies asymmetrically about the DRA main lobe. 

-6- 

G&C 147.127-US-01 



PAGE 9112 * RCVD AT 7/2512006 5:33:41 PM [Eastern Daylight Time] * SVR:USPTO€FXRF-5/0 * DNIS:2738300 • CSID:+13106418798 ■ DURATION (mm-ss):0240 



07-25-2006 01:54PM F ROM-Gates I Cooper LLP 



+13106418798 T-863 P. 010/012 F-248 



24. (NEW) The apparatus of claim 23, wherein the distance from the first row of 
dements is D and the function is proportional ro D 2 , 

25. (NEW) The apparatus of claim 23, wherein: 

the first direction is tilted from a North direction by a tilt angle. 

26. (NEW) The apparauus of claim 25, wherein: 

each element of the first row of elements is spaced apart from an adjacent element in the 
first row of elements by a distance V\ 

each element of the second row of elements is spaced apart from an adjacent element of the 
second row of elements by the distance V\ 

the second row of elements is spatially displaced from the first row of elements in the 
second direction by a distance H; 

each element of the third row of elements is spaced apart from an adjacent element in the 
third row of elements by the distance V 9 and the third row of elements is spatially displaced from 
die second row of elements in the second direction by the distance H; 

the tilt angle is approximately 6 degrees; and 

H = 5.4/1 and V = 3,54/1 , wherein X is a wavelength of a signal emanating from the DRA. 
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